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Introduction
Dengue virus infection is a escalating health problem
throughout the world because of increasing mortality and
morbidity and is currently endemic in over 100 countries.1,2
The rapid geographic expansion of both the virus and the
mosquito, regularity of epidemics, and the increasing
occurrence of Dengue Haemorrhagic Fever (DHF) and
Dengue Shock Syndrome (DSS) are all causes for great
concern;3 particularly for Pakistan where an increased
frequency of the infection has been observed in recent years. 
Dengue virus is a flavivirus that affects 50-100
million people annually while DHF cases range from
20,000 to 500,000 per year. The case fatality rate of DHF
and DSS is around 5 to 7%.3,4 In Asia, dengue sprouted
from Southeast Asian countries and traveled westward on
its geographic trajectory.5 Multiple outbreaks have been
reported from different regions of India, Sri Lanka,
Pakistan, and other Asian countries. The first confirmed
dengue haemorrhagic fever outbreak in Pakistan occurred in
1994.6 Epidemic dengue infection was present in southern
Pakistan for 2 consecutive years.7 During 2005-2006, there
was an unprecedented ascent in epidemic DHF activity in
the country, with a large number of cases being reported
from Karachi. More than 3,640 patients with signs and
symptoms suggestive of dengue fever were admitted to
several referral hospitals in the country, and 40 were
reported dead. It was appalling to note that 37 of these
deaths occurred in Sindh.8 Most of the cases were from the
east, center and north of Karachi.  There is now evidence
that co-circulation of DEN-2 and DEN-3 was responsible
for the 2006 out-break.9 In previous studies, significant
independent association of male gender with DHF has been
observed. A higher mortality rate was however seen in
females.8 A shift in the age distribution of affected
individuals has also been noted; children being affected less
in later studies.8,10
It is unfortunate that no major steps have been taken
to promote awareness and precautionary attitude in the
community with regards to dengue fever despite the
ostensible burden of disease. This is probably because of lack
of baseline data on knowledge, attitudes and practices (KAP)
of the population regarding dengue fever. Literature search
revealed that despite the increasing incidence of dengue fever
in Pakistan in recent years, only one KAP on dengue fever
has been conducted to date.11 This study was therefore
undertaken to evaluate the knowledge, attitude and practices
among different strata of the society regarding Dengue fever.
Subjects and Methods
A cross sectional study was conducted among
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Abstract
Objective: To ascertain the knowledge, attitudes and practices of selected adult population in Pakistan regarding
Dengue Fever. 
Methods: A cross sectional survey was conducted among selected communities with different socio-economic
backgrounds in Karachi, Pakistan. A sample size of 440 adults (aged 18 years and above) were interviewed
using a pre-tested questionnaire regarding their knowledge, attitude and practices about dengue fever. A
composite scoring system, based on the answers given in the questionnaire, was used to establish the level of
awareness in the population. The division of the higher and lower socio-economic groups was based on their
income and locality; both these variables were determined as a part of our survey. 
Results: Data from 400 respondents (244 males, 156 females) was used for primary analysis. About thirty five
percent of the sample had adequate knowledge about dengue fever and its vector. Knowledge had significant
associations with education (p= 0.004) and socioeconomic status (p=0.02). The high socioeconomic group
showed better preventive practices. 
Conclusion: Knowledge of dengue is inadequate in the low socioeconomic class. Better preventive practices
against the vector are prevalent in the high socioeconomic group. Hence, a greater focus should be accorded to
the low socioeconomic areas in future health campaigns (JPMA 60:243; 2010).
individuals from two groups (high and low socioeconomic
status). Different areas with varying socioeconomic
backgrounds of Karachi were visited by a team of medical
students for the purpose of data collection. The selection of
the communities and localities visited for the survey was
dependant on a number of factors such as convenience of
commute and distance from Aga Khan University Hospital
[AKUH] as well as overall accessibility. Consideration was
also given to localities where investigators of the project
would encounter a large number of people that could be
surveyed between 3pm and 9pm at a single locality on any
given day. High and low socioeconomic status [SES] was
defined on the basis of monthly income (< Rs. 15,000) and
locality; both these variables were assessed using our
questionnaire. Every individual was given a total score based
on these two variables in order to categorize them into high
and low socioeconomic groups. Anyone scoring > 50% was
categorized as belonging to the high socioeconomic group
while people scoring <50% were categorized as belong to
low socioeconomic group. This strategy was used because a
single variable can't accurately illustrate an individual's
socioeconomic status. A sample size of 440 was calculated at
95% confidence interval, 5% sample error, 15% non-
response rate and assumption of 50% knowledge and
attitudes prevalence. 
Convenience sampling was used to draw the sample.
All consenting individuals aged 18 years and above
encountered in the aforementioned areas between 3 pm to 9 pm
were interviewed using a structured, pre-tested questionnaire.
This questionnaire was thoroughly discussed beforehand to
minimize interviewer bias. Informed consent (verbal or
written) was taken from all the respondents and confidentiality
was ensured throughout the study. The questionnaire and
consent forms were translated into Urdu for the ease of the
respondents. Data was entered twice and analyzed using SPSS
v. 16.0. Descriptive statistics for the collected data were
recorded. Associations were assessed using Chi-square test or
Fisher's exact test as appropriate. A p-value <0.05 was
considered significant. The study was approved by the Ethical
Review Committee as well as the Department of Community
Health Sciences, AKUH, Karachi.
Results
A total of 440 individuals were approached for
participation in the survey; 220 each from high and low
socioeconomic localities. A total of 24 (5.5%) declined to
participate in this survey. The response rate for the study was
therefore 94.5%. Sixteen people had to leave before
completion of the interview. Therefore, 400 respondents were
successfully interviewed and data so obtained from these
respondents was used for the primary analysis. Coincidentally,
an equal number of people were present in the high and low
socioeconomic groups after removing incomplete interviews
and forms (200 each).  Table-1 describes the socio-
demographic details of the study population. The majority of
our sample was male, self employed and had education uptil
graduation or above. 
Knowledge of dengue fever was assessed using
questions aimed at ascertaining the community's
understanding of the disease process (symptoms,
transmission, etiology and vector), risk factors (season, time
of day, location) and standard preventive strategies (mosquito
nets, mats, water storage).  These questions were differentially
scored and individuals attaining > 55% were regarded as being
adequately knowledgeable about dengue fever. Three hundred
and sixty nine out of 400 (92.3%) respondents had heard about
the disease "dengue"; the distribution was 96.5% (193/200)
respondents from high socioeconomic group and 88%
(176/200) respondents from low socioeconomic group. We
used a multiple response question to assess knowledge of the
symptomatology of dengue; respondents reported the
following as being most commonly associated with dengue:
fever (74.5%), headaches (45.6%), bleeding (35.1%), rash
(28.2%), abdominal pain (25.4%) and nausea/vomiting
(22.7%). 
While 93% people knew that the vector for dengue is
a mosquito, almost half of them [177/344 (51. 5%)] were
aware that dengue is specifically caused by the Aedes
mosquito. Of the 281/369 (76%) people who were aware of
the requirement of water for the breeding of the dengue
vector, 36% among the high socioeconomic group and 21%
among the low socioeconomic group knew that the
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Table-1: Socio-demographic characteristics of study population.
Socio-demographic Variables Frequency(n= 400) %
Gender
Males 244 61
Females 156 39
Mean Age ± Standard Deviation (years) 
Males 33.3 ± 12.8 N/A
Females 36 ± 13.7 N/A
Occupation
1. Government employee 30 7.5
2. Non-government employee 114 28.5
3. Self employee 140 35
4. Non paid volunteer 7 1.8
5. Student 64 16
6. Home maker 22 5.5
7. Retired 5 1.3
8. Unemployed 18 4.5
Level of education
1. No formal education 14 3.5
2. Till class 5 21 5.3
3. Till class 10 66 16.5
4. Till class 12 76 19
5. Graduate and above 205 51.3
6. Illiterate 18 4.5
mosquito breeds in clean standing water. The most
important breeding places for the mosquito were reported as
house drains (54.9%), garbage (46.3%), water jars (36.1%)
and animal drinking containers (27.4%). Tires and flower
pots were reported as important breeding places by only
13% and 8% of the people respectively. With regards to the
knowledge of the preventive practices, people were
generally aware of spraying (62%), mosquito nets (49%),
repellents (38.6%) and disposal of garbage (20.4%).
Frequently changing stored water and using fish in stored
water were reported by only 18% and 5% of the respondents
respectively. Other knowledge parameters regarding dengue
fever and its vector have been detailed in Table-2.
Based on cumulative scoring of the knowledge
section, only 35.5% of our sample had adequate knowledge
about dengue fever and its vector. High socioeconomic group
respondents accounted for 68% of these while low
socioeconomic group respondents accounted for the
remaining 32%. Knowledge scores were found to have
significant associations with education (p= 0.004) and
socioeconomic status (p=0.02). However, the associations for
occupation, gender and age were not significant. 
The attitudes of the respondents were assessed using a
set of questions regarding perceptions of severity of illness,
need for treatment and hospitalization, and responsibility of
controlling mosquito breeding. Seventy seven percent
respondents in the high socioeconomic group and 71.6% in
the low socioeconomic group thought that it is possible to
eradicate mosquitoes that cause dengue fever. Attitude
towards the severity of the disease in their respective areas
was assessed using an ordinal scale of 1 to 4 (1=not serious,
4=very severe). One hundred and sixteen out of 193 (60%)
people of the high socioeconomic class rated dengue as a very
serious problem in their area. Fifty nine out of 176 (33.5%)
people of the low socioeconomic class gave the same rating to
dengue for their area. People from both groups (64% and
61%) had a consensus that the government has the prime
responsibility to control mosquito breeding. About ninety
percent of high socioeconomic group and 68.2% of low
socioeconomic group opined that medical help should be
sought in case of symptoms of dengue fever. The symptoms
most urgently warranting such help seeking behaviour were
reported as bleeding (51.2%) and pain (39.4%). 
The practices section of the questionnaire contained
questions that assessed the usage of preventive interventions
as well as a milieu conducive for breeding of mosquitoes.
Among the people who reported the presence of open water
storage containers in or around their house, people belonging
to the high SES changed the water in these items more
frequently than people of low SES (once a week versus twice
a month). Similarly, garbage disposal was a more frequently
undertaken practice in the high SES as compared to the low
SES group (twice a week versus 3-4 times a month). A
detailed comparison of the practices between the two groups
has been shown in Table-3.
Discussion
The majority of the respondents in this study had
previously heard about dengue fever; the distribution being
similar in the high and low socioeconomic groups (96.5%,
88%). A large portion of the sample population could identify
the vector as a mosquito but little was known about the
species, breeding and feeding habits of this vector. This, in
turn, could be the reason leading to poorer protective practices
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Table-2: Knowledge variables regarding Dengue fever.
Knowledge Variables of Dengue Fever High SES Low SES
(n=193) % (n=176) %
Most life threatening sign of Dengue (p=0.04)
Bleeding 31.6 24.4
Fever 21.7 31.3
Low platelets 8.3 3.9
Shock 8.3 0
Don’t Know 30.1 40.3
Vector for dengue (p=0.03)
Mosquito 96.9 89.2
Air droplets 0.5 4.5
Houseflies 0.5 1.8
Don’t Know 2 4.5
Mosquito bites people at what time (p=0.39)
Sunset / sunrise 57 46
Night 32.1 45
Day time 10.9 9
Water required by mosquito to breed (p <0.001)
Yes 83.4 68.2
No 8.3 30.1
Don’t Know 8.3 1.7
Is Dengue fever contagious (p=0.002)
Yes 24.9 44.5
No 66.8 53
Don’t Know 8.3 2.5
Table-3: Practices related to Dengue fever (n=400).
Practice Variables High SES Low SES
(n=200) % (n=200) %
Open water storage containers in or around
the house (p < 0.001) 10.5 31
Presence of flower pots/ vases in or around
the house (p=0.014) 35 26
Items in garbage that can contain water (p=0.06) 47.5 51
Screening on windows (p < 0.001) 73 36.5
Sleeping under a mosquito net at night (p=0.035) 18 2
Sleeping under net during day time (p=0.56) 13.5 13.5
Use of mosquito repellants (p=0.072) 43 25.5
Use of mosquito coils (p=0.03) 35.5 17
against the mosquito. A fair level of awareness was seen
regarding some of the life threatening signs of dengue fever
such as bleeding while knowledge about other important signs
such as shock was insufficient. This is an area which needs
attention because it is important for the modification of health
seeking behaviour by early identification of severe cases and
their prompt and timely management. Knowledge of more
common symptomatology or disease course also needs to be
improved as the majority of the respondents equated fever
with dengue. 
Cumulative knowledge scores of respondents in the
sample were consistent with the findings from an earlier study
done in Pakistan10 which reported 38.5% of the sample to
possess sufficient knowledge of dengue. However, it should
be kept in mind that the previous study used slightly different
knowledge variables. This study reports a slightly lower
prevalence of knowledge scores which can probably be
attributed to the difference in the study setting. This survey
was conducted in the community setting whereas the prior
study focused on patients encountered in two tertiary care
hospitals of Karachi. Patient population can be expected to
have better knowledge which could have been assimilated
during multiple encounters with different health care
providers or fellow patients in the waiting areas of outpatient
units. It can be seen that the high socioeconomic group fared
better with regards to cumulative knowledge scores. This is
probably because of greater access to print and electronic
media, better education facilities and contact with well
informed individuals.11This knowledge harboured by the high
socioeconomic group was also seen to translate into better
preventive practices. A knowledge and attitudes survey in
Brazil showed that areas with better social and urban
conditions scored higher in terms of knowledge compared
with other neighborhoods.12 A KAP survey together with an
extensive entomologic survey was conducted in two sub-
districts of Kamphaeng Phet province, Thailand.13 This study
also showed a direct link between knowledge on dengue
prevention and container protection practices.
Unbridled urbanization is among one of the factors that
is making Pakistan more receptive to dengue epidemics.8,10
The poor living conditions in the low socioeconomic areas and
slums not only contribute to the spread of the disease but also
make it difficult for health services to curtail the vector
population effectively in these areas. In this study, people of
high socioeconomic class showed a greater concern for dengue
by rating it as a more severe problem while citizens of low
socioeconomic areas regarded dengue as less of a problem.
This differential attitude could also stem from a lack of
awareness or be a corollary of it.
It should be noted that people are largely unaware of
tires and flower pots as being important breeding places for
mosquitoes. Similarly, knowledge and use of interventions
such as use of fish that prey on mosquito larvae is rare. Many
studies have reported encouraging results about the biological
control of dengue vectors by fish and have recommended
using this intervention in the community.14,15 A study from
Brazil on the public knowledge and attitudes concerning
dengue found a gap between knowledge and practices about
vector prevention.16 Another study from Northeast Thailand
identified several barriers towards dengue control including
insufficient control agents and inadequate knowledge of
control methods.17
Another important finding is that both the groups place
the burden of responsibility of controlling mosquitoes on the
government. While the government can erect an initial
framework to eradicate the disease, capacity building
measures of the community and initiatives for self help can go
a long way in sustaining prevention of dengue.
Swaddiwudhipong W et al have suggested that health
education can induce the people to accept themselves as being
responsible for Aedes control programs.18 A study done in
Puerto Rico regarding attitudes towards dengue prevention
revealed that participants insisted that "neighbours" needed to
control larval habitats, and the Government had the
responsibility to fumigate.19
Based on our findings, it is recommended that future
campaigns should involve more aggressive health education
in liaison with health workers and community schools.
Audiovisual media can also be used as a tool to disseminate
mass awareness.20However, it must also be realistically borne
in mind that all good knowledge doesn't necessarily lead to all
good practices. For example, certain practices like water
storage for domestic use are an essential part of community
norms and may not be easily modified through education.
Health education programmes should, therefore, deliver
information in a more compatible socio-cultural context for a
friendlier and effective reception.17 Capacity building
measures are also essential for successful community
participation.21
This study not only provides important baseline
information about different segments of society but can also
help identify areas that can be targeted in future campaigns.
The knowledge obtained from this study may thus be used
to monitor the effectiveness and progress of dengue
prevention campaigns. This study provides evidence
supporting differential allocation of resources for
combating dengue in the high and low socioeconomic areas.
Different campaigning strategies need to be tailored for
upper and lower socioeconomic areas as the gap between
knowledge and practices between these strata of society are
different. However, the following limitations of this study
are acknowledged including the possibility of interviewer
bias, drawbacks of convenience sampling, use of an un-
validated questionnaire and computation of arbitrary
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knowledge scores for dengue fever. 
Conclusion
Knowledge about dengue and its vector is generally
inadequate with only 35.5% of the sample having adequate
knowledge about dengue fever and its vector. The knowledge
scores had significant associations with education (p= 0.004)
and socioeconomic status (p=0.02) of the individuals; the high
socioeconomic group fared better in the knowledge domain.
Also, the high socioeconomic group showed better preventive
practices. This provides some evidence supporting differential
allocation of resources for combating dengue in the high and
low socioeconomic areas. 
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